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NOTE
BLOCKCHAIN'S IMPACT ON REAL ESTATE AND THE FUTURE
Griffin P. Heil
I.

INTRODUCTION

During the last decade, the rapid growth of information technology ("IT") has
changed our personal and business lives in nearly every way. The use of computers, the
internet, and social media has become the engine of globalization, allowing for the
unimaginable transfer of data. This technological revolution allows for the development of
new and innovative ways to use the internet. The developments have led to the rapid and
voluminous collection, transfer, and preservation of data in a Network. "Data," information
in innumerable form, can increase in value. Since the beginning of the "World-Wide-Web,"
people have searched for new and creative ways to enhance IT's data-transfer capabilities in
order to exploit business and industrial opportunities. I The Finance Industry operates in a
complex transaction-oriented and information-sensitive environment, which requires a great
amount of security. Consequently, the finance industry has become dependent on IT
2
The revolution in IT has begun with the introduction of
technology and computers.
"distributed ledger technology," or more commonly known as the Blockchain. Blockchain
then was used to create the world's first Cryptocurrency.
The concept of Cryptocurrency, specifically Bitcoin (with Blockchain technology at
3
its core), ensures secure decentralized financial transactions. Bitcoin permits peer-to-peer
4
("P2P") cash transactions without the need for any central authority. What if a special
transaction could be coded to execute only when the contractual obligations of both parties
have been fulfilled? 5 In pursuit of providing a solution to the question above, the concept of
6
"Smart Contracts" was .created. Smart contracts were conceived by Nick Szabo in 1997
7
when there was no foundation that would allow for its creation. Although there have been
other forms of Cryptocurrency since Bitcoin's introduction, none have had the revolutionary
impact of "Ethereum." Vitalik Buterin created Ethereum with the sole objective of providing
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a base for Smart Contracts. Buterin's vision was to allow Ethereum to support many forms
of transactions.9 His goal was not to move on from the basic P2P transactions, but to have the
flexibility to adapt into any form of a contract that its Users required of it.'o
Ethereum's customizable Blockchain has provided entrepreneurs the opportunity to
revolutionize industries." Ethereum's Darwinian nature has allowed these entrepreneurs to
reinvent the Real Estate Industry.'" Real Estate has been one of the more antiquated
businesses industries with little to no technical or transactional innovation throughout time.13
Blockchain could potentially revolutionize and transform the recording system and it has
already begun to support the buying and selling of real estate properties.1 4 What would the
real estate world do if every step of the transaction was fully automated?' 5 Nations have
several unique methods of recording, but what if Blockchain could unify the world and
facilitate a motion towards a global registry? A global registry where a title search comes at a
fraction of the cost in today's market and can guarantee that a title has no defects, tampering,
or fraudulent information. 1
This note explores the current and potential future state of the global real estate
market and the use of Ethereurn and Blockchain technology.
Section II reviews
Cryptocurrency's historical development, from conception to Blockchain's introduction,
Ethereum's capabilities and its core language in the context real estate transactions, and the
standards in some countries. Further, it will consider the roles of real estate attorneys, title
insurance companies, and title recording in various countries.
Section III addresses the role of title insurance and the many systematic problems
and institutional drawbacks (e.g. title insurance organizations) inherent in the United States,
Australia, United Kingdom, and China Real Estate Markets. This section will continue with a
discussion of current issues with Blockchains impact on real estate transactions, especially the
inability of Markets to accommodate the revolutionary, technological overhaul that
Blockchain and Ethereum can provide.
Section IV suggests possible global initiatives to prospectively conform the
recording systems across the globe into a single uniform global registry by adopting
Blockchain technology. The section will also propose solutions to streamline the usage of
Ethereum and Blockchain to proficiently transfer ownership of real estate properties. Section
V will conclude with the understanding that Blockchain technology will provide for a new era

Claire Brownell, Vitalik Buterin: The Cryptocurrency Prophet, FIN.
https://business.financialpost.com/feature/the-cryptocurrency-prophet.
8

POsT

(June 27, 2017),

9 Id.
"

Id.

Id

Jon Martindale, What is Ethereum?, Fin. Post (July 9, 2018,
12:00
PM),
https://www.digitaltrends.com/computing/what-is-ethereum/.
13 Brian Davis, 5 Ways the Real Estate Industry Will Completely Transform Over the Next Decade,
Bigger
Pockets, https://www.biggerpockets.com/renewsblog/real-estate-industry-changing/ (last visited Oct. 3, 2018).
14 Emma Hinchliffe, How America's FirstBlockchain Property Transfer
Took Place, WFG National Title Ins.
Company (Mar. 15, 2018), https://national.wfgnationaltitle.com/2018/03/15/bow-americas-first-blockchainproperty-transfer-took-place/.
15 Marc Shaw, Tech Disruption In Title Insurance Is A New Frontier - Or is it?, Forbes (Apr. 24, 2018,
9:00AM), https://www.forbes.com/sites/forbesrealestatecounci/2018/04/24/tech-disruption-in-title-insuranceis-a-new-frontier-or-is-it/#73760c517c88.
12

16 Id.

238

https://scholarlycommons.law.hofstra.edu/jibl/vol18/iss2/8

2

Heil: Blockchain's Impact on Real Estate and the Future
BLOCKCHAIN'S IMPACT ON REAL ESTATE AND THE FUTURE

in the real estate industry and that necessary steps must be taken prior to its most efficient
implementation.
II.
A.

BACKGROUND

Ethereum, Blockchain, and Smart Contracts

In the last few years and because of its prospective investment value, Bitcoin has
taken the world by storm; its most important contribution, introducing Blockchain
Technology. Understanding Bitcoin's blockchain is vital to understanding how
Cryptocurrencies function and the application of Blockchain to the Real Estate transactions
process. Bitcoin was introduced to the world in a white paper authored by a person or group
under the pseudonym Satoshi Nakamoto.' 7 His or their principle intention was to remove the
need for financial institutions to serve as trusted, third-party intermediaries for processing
electronic payments." Bitcoin was to act as a digital cash transactional system, avoiding the
9
uncertainties of physical currency, and undermining the need for escrow type services.' P2P
computing is the direct sharing from one machine to another without the use of an
intermediary host.20 Bitcoinwas introduced to facilitate fully digital P2P cash transactions.
Initially, with the introduction of Napster, P2P transactions increased as did associated
problems. 21 Napster linked Users through a central server that then indexed Users and their
22
shared content; specifically, music content. When an individual User searched for a file, the
server would query its User Database to find the matching file. It would then connect each
23
User's computers together and transfer the file directly between the two private computers.
Centralized file-sharing eventually led to Napster's downfall; the Company was held liable
for copyright infringement. 24
Differing from Napster's approach, Bitcoin introduced a decentralized system, to
authenticate and record transactions, using Blockchain to accomplish that purpose.25 The idea
of a "distributed ledger" has been around for some time, but never in the form Bitcoin
perfected.26 As a distributed ledger, Blockchain technology, records and timestamps all given
transactions into an electronic ledger and then distributes copies to every Machine on its

17

Satoshi Nakamoto, Bitcoin: A Peer-to-PeerElectronic Cash System, Bitcoin, https://bitcoin.org/bitcoin.pdf

(last visited Oct. 3, 2018).

1s Id.
19 Id.

Codrut Neagu, Simple questions: What is P2P (peer-to-peer)and why is it useful?, Digital Citizen (Aug. 1,
2018), https://www.digitalcitizen.1ife/what-is-p2p-peer-to-peer.
21 Brian Anderson, What are Peer to Peer Bitcoin Exchanges and Why Should I care?, Medium (Jan. 2, 2018),
https://medium.com/@briananderson99612/what-are-peer-to-peer-bitcoin-exchanges-and-why-should-i-careel99e5d257f5.
20

22

id.

id.
id.
25 See Nakamoto, supra note 17.
26 Bernard Marr, What Is Blockchain? A Super Simple Guide Anyone Can Understand, Bernard Marr & Co.,
bttps://www.bernardmarr.com/default.asp?contentlD=1389 (last visited Oct. 22, 2018) [hereinafter Marr, What
is Blockchain?].
23
24
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network.
In so doing, a Blockchain acts as a "distributed database platform" for all
connected Network devices rather than functioning at the direction of a central, common
processor. 28
Cryptocurrencies, like Bitcoin and Ethereum use a Network of Nodes (also known
as "Machines"). Machines validate and verify transactions across a Network. 2 9 Each time a
transaction is verified by a single Node, that Node relays the transaction to other Network
Nodes that, in turn, further verify the transaction and then relay it to other Nodes, and so on.3 0
Node-verified transactions are grouped into snippets called "blocks".
These blocks contain
records of transactions made during a given time period.32 The blocks as a whole are then
also verified by every Node in the Network, and then recorded as the successor to the prior
block; creating a chain of blocks: a Blockchain..
Approached as a ledger, Block A contains all the transactions that occurred only on
Monday. On Tuesday, Block B is created recording all that day's transactions. Block B is
then attached to Block A, and as it follows, Wednesday's Block C will be attached to Block
B; thus, creating a chain of recorded chronological blocks; from A to B to C and so on. By
using a Network of Nodes all communicating with one another and verifying transactions
with the Network and each having its own Blockchain verified transaction copy, the need for
a governing central authority is eliminated.34
To support their existence, Blockchain Networks require Machines to contribute
computing power.3 5 Bitcoin and other Cryptocurrencies offer incentives to Users for
dedicating their Machines to the Network's computing power and the User's verification
process.36 These incentives are actually Bitcoins themselves; having legitimate economic
value that can be exchanged for flat currency. 37 Incentives attract "Data Miners," which are
Users contributing their Machines' computational power to essentially come up with a 64digit hexadecimal number that is less than or equal to the target hash set in the current block
proposed.
When a User owns Bitcoin, either by mining or just receiving it in exchange for
anything such as a service or sale of a tangible item, it is deposited in his or her digital
wallet. 3 9 Once in the User's possession, the Bitcoin may be used to purchase goods or

27

Shaan Ray, The DiferenceBetween Blockchains & DistributedLedger Technology, Towards Data Sci. (Feb.

19, 2018), https://towardsdatascience.com/the-difference-between-blockchains-distributed-ledger-technology42715a0fa92.
Bernard Marr, A Complete Beginner's Guide to Blockchain, Forbes (Jan 24, 2017,
https://www.forbes.com/sites/bernardmarr/2017/01/24/a-complete-beginners-guide-toblockchain/#400dbede6e6O [hereinafter Marr, A Complete Beginner's Guide].
29 See Ray, supra note 27.
28

3

32

12:37 AM),

See Marr, A Complete Beginner's Guide, supra note 28.
id

33 Id.
34

35

See Ray, supra note 27.
Euny Hong, How Does Bitcoin Mining Work?, Investopedia, https://www.investopedia.com/tech/how-does-

bitcoin-mining-work/ (last updated Nov. 12, 2018).
3 Id.
39 Id.
38
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services or held on to for investment. Of Course, Bitcoin value fluctuates the same as a
normal currency does.4 0
How does Bitcoin ensure security and prevent "double-spending"? Principally,
Bitcoin is an answer to the "double-spending" problem; it requires proof-of-work. Bitcoin
verifies timing when the payee received the expected payment. The Nodes, in majority, agree
41
that this is the only transaction that will be verified. The Blockchain also only allows Users
42
to edit Blockchain information unique and personal to themselves.
44
43
the User-owned
"unlocks"
Bitcoin provides each User with a "private key" that
by external and
affected
are
not
transactions
information. The unique key ensures that specific
45
unrelated sources. Thus all Machines in the Block remain synchronized until the transaction
ends.4 6 With a User limited to their own transaction's information, the possibility that User
47
Having deducted
can send the same Bitcoin amount to some other User is eliminated.
sent from their
of
payment
Bitcoin from his or her digital wallet upon the first verification
49
48
address, "double-spending" is prevented.
When dealing with large data sets, currencies, complex transactions, and other
information collection activities, security and privacy are main concerns. Data breaches in
50
With
major corporations have resulted in calls for digital security and privacy law reform.
a
however,
threats,
security
potential
of
any Network-based technology, there are concerns
fraud.
preventing
for
its
method
Blockchain network's size is its main defense as well as
Blockehain supports it authenticity, consistency, and validation on an idea of consensus. That
is any change to be made to the chain (for example editing a past block by changing the
payment addresses or any form of editing) requires a 51% computing power majority to agree
and validate the change.5 2 Computing power is the amount of processing power that each

4

Id.

41 See Nakamoto, supranote
17.

See Marr, A CompleteBeginner's Guide, supra note 28.
43 Sudir Khatwani, Bitcoin Private Keys: Everything You Need To Know, Coinsutra (Sept. 15, 2018),
https://coinsutra.com/bitcoin-private-key/ (defining private keys as a secret alphanumeric password used to
send and receive your bitcoins and it is unique to a user).
44Id.
4 See Marr, A Complete Beginner's Guide, supra note 28.
4 Id.
42

Team InnerQuest Online, How Does a Blockchain Prevent Double-Spending of Bitcoins?, Medium (Aug.
25, 2018), https://medium.com/innerquest-online/how-does-a-blockchain-prevent-double-spending-of-bitcoinsfa0ecf9849f7 (double-spending is when you use the send the same bitcoin twice).
48

49 Marr, A CompleteBeginner's Guide, supra note 28.

so Sam Schechner, FacebookFaces Potential $1.63 Billion Fine in Europe Over Data Breach, WSJ (Sept. 30,
2018, 2:08 PM), https://www.wsj.com/articles/facebook-faces-potential-1-63-billion-fine-in-europe-over-databreach-1538330906.
5' See

Nathan

Reiff,

Can

Bitcoin

Be

Hacked?,

INVESTOPEDIA,

6
https://www.investopedia.com/articles/investing/032 15/can-bitcoin-be-hacked.asp (last updated Oct. 11,
2018). See also Bernard Marr, A Very BriefHistory OfBlockchain Technology Everyone Should Read, Forbes
(Feb. 16, 2018, 12:28 AM), https://www.forbes.com/sites/bernardmarr/2018/02/16/a-very-brief-history-ofblockchain-technology-everyone-should-read/#7ddb73397bc4.
52 See Reiff, supra note 51.
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Machine contributes to the Network. Achieving a 51% computing power majority would
require the hacking of millions of Machines; a theoretically impossible task to achieve.53
Bitcoin introduced a secure, revolutionary way for P2P cash transactions without the
need for a trusted third-party intermediary to facilitate the international exchange of goods
and services through the world-wide-web.5 4 With this new window of opportunity, it only
took a short time for other Cryptocurrencies and Blockchain technologies to take root.55
Blockchains power comes from its ability to provide a query-able ledger of tamperproof information that goes back in time as far as its originating existence.
Blockchains are
beginning to become available in all formats; containing transaction unique data, depending
on the Blockchain platform being used.5 7
Corporations, using Blockchain technology, are now experimenting with new ways
to automate their business processes and Data-file storage.
IBM, for example, has created
and implemented a Blockchain-based Network among their Machines (also acting as Nodes,
and similar to "Nodes" above) to ensure security.59
If one Machine had become
compromised, the other Machines would recognize desynchronization and prevent the
security breach.
Blockchains are generally found in two formats: public and private. 6 1 Private
Blockchains, usually consisting of a smaller Network of Machines, are vulnerable to hacking
of the entire system. 62 Achieving consensus is theoretically easier than with a public Network
where a universe of millions of Machines makes fifty-one percent consensus more difficult to
63
achieve than in a smaller private Network.
Blockchains can be utilized for data storage. Data uploaded to a Blockchain is
broken into pieces, encrypted, and then distributed within the Network. 6 Nodes witnessing
the transaction and file distribution within the Network, ensure that the pieces of files will not
be tampered with in any way to counter other pieces within the Blockchain's ledger.6 This
application provides an opportunity for entrepreneurs, and even governments, to use a
tamper-free data storage and recording system.
In 2017, Georgia was the first country to

5

Fran Berkman, What is a 51 percent attack, and why are Bitcoin usersfreaking out about it now?, Daily Dot

(Jun. 13, 2014, 5:53 PM), https://www.dailydot.com/business/bitcoin-51-percent-attack/.
5 See Nakamoto, supranote 17.
ss See Marr, A Complete Beginner's Guide, supra note 28.
56 See Marr, What is Blockchain, supra note 26.
58 Id.
59 Ana Berman, IBM Awarded Patentfor Secure System Based on Blockchain, Coin Telegraph (Oct. 3, 2018),
https://cointelegraph.com/news/ibm-awarded-patent-for-secure-system-based-on-blockchain.
60 Id.
61 Praveen Jayachandran, The difference between public and private
blockchain, IBM (May 31, 2017),
https://www.ibm.com/blogs/blockchain/2017/05/the-difference-between-public-and-private-blockchain/.
62

63

id
id

Sherman Lee, Blockchain Is Critical To The Future Of Data Storage - Here's Why, Forbes (Jun. 8, 2018,
3:53 AM), https://www.forbes.com/sites/shermanlee/2018/06/08/blockchain-is-critical-to-the-future-of-datastorage-heres-why/#5973e92433e9.
6

65 Id.
6

See Marr, What is Blockchain, supra note 26.
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67
Those
convert its land register system to Blockchain; Sweden quickly followed.
68
utilized.
can
be
Blockchain
in
which
of
ways
the
myriad
demonstrate
clearly
experiences
Bitcoin created the conceptual framework for Vitalik Buterin's Ethereum. Ethereum
utilizes a Blockchain core to simultaneously support the first Blockchain-based Smart
Buterin's Ethereum officially went live on July 3 0 th, 2015. It was based
Contract system.
on principles similar to Bitcoin's but it provided one major improvement, a "turing-complete
70
language to facilitate Smart Contracts."
To understand turing-complete and its exceptional advantages Ethereum exploits,
one must understand the basic meaning of the term. In 1936, Alan Turing published a
scientific paper that became the foundation of computer science.n Turing presented a
theoretical Machine that could solve any problem that could be described by simple
instructions encoded on paper tape.72 A turing-complete Machine is one that can emulate any
Machine necessary to solve a task.73 Conceptually, while one Machine is built specifically to
calculate square roots and another to solve Sudoku puzzles, one could design a universal
74
Machine that is capable of simulating any Machine. A turing-complete Machine, therefore,
can use its already existing code base to arrange itself appropriately to perform a task that it
has never experienced before.
A machine being tasked to solve new computational tasks poses some mechanical
problems. In theory, a turing-complete Machine/language will infinitely try an array of
methods to solve a particular problem. In theory, Machines that will attempt an infinite
76
number of calculations would need infinite memory and power to achieve such a task.
Ethereum bypasses this dilemma by issuing a "consumption-based transaction fee" (the
"consumption-based transaction fee" is the amount Ethereum charges a User when attempting
to perform a transaction, this is determined by the toll the transaction has on the Network's
computing power), as well as a maximum limit that a transaction may consume on your
system.77 Turing-complete means Ethereum can adapt to support a wide-array of contracts
Ethereum has the ability to take on contracts,
that its Users' may be trying to execute.
are completed upon the-contract, or steps
actions
so
that
them
codify
and
understand them,
It is able to emulate itself into an executor for every contract,
therein, being fulfilled.

67

Marcell Nimfuehr, Blockchain Application Land Register: Georgia and Sweden Leading, Bitcoin-Blase

(Dec. 3, 2017) https://medium.com/bitcoinblase/blockchain-application-land-register-georgia-and-swedenleading-e7fa9800170c.
68

Id.

6 See Brownell, supra note
70 Id
71

Ian

79

Id

Watson,

How

8.

Alan

Turing Invented the

Computer Age, Sci. Am. (Apr. 26, 2012),
https://blogs.scientificamerican.com/guest-blog/how-alan-turing-invented-the-computer-age/.
72 id.
73 Ben Allen, Turing-Completeness: How Ethereum Does What It Does, Bitcoin Mag. (Dec. 28, 2017),
https://thebitcoinmag.com/2017/12/28/turing-completeness-ethereum/.
74 See Watson, supra note 71.
7 See Allen, supra note 73.
Murthy, Life Cycle of an Ethereum Transaction, Medium (Dec. 26, 2017),
76 Mahesh
https://medium.com/blockchannel/life-cycle-of-an-ethereum-transaction-e5c66bae0f6e.
n Id
78 See Allen, supra note 73.
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allowing a User to code any form of a contract. There is no way for a system to know ahead
of time what it might be asked of it to understand. It must be coded in such a way to
potentially understand anything; thus, it must be turing-complete.80 Ethereum's ability to
function as turing-complete allowed for its dream of Smart Contract support to become a
reality.
Smart contracts were first conceived by Nick Szabo in 1997, pre-dating Bitcoin by
almost 12 years.
Smart Contracts combine protocols with user-interfaces to formalize and
secure relationships over computer Networks. 82 Nick Szabo intended for Smart Contracts to
use cryptographic and other security mechanisms to secure digital relationships (contracts)
from breaches, eavesdropping or malicious interference by third parties.8 3 Szabo envisioned
that the usage of Smart Contracts could embed contractual clauses (collateral, bonding,
delineated property rights, and other matters) into the hardware and software that an everyday
person uses.84
Szabo simplified this concept by the analogy of a "car" being operable only when
using proper protocol." The proper protocol was the car will only work, when the Owner is
86
the operator.
Here, the Owner is the one attempting to drive it and thus the car will be
operable.8 However, Szabo went on to pose a peculiar scenario in which the Owner had
failed to make a payment on his car, how would one then repossess the car? 88
He redressed this problem by including a "smart lien" protocol, which upon failure
of payment would automatically change the car's proper protocol. 89 The smart lien protocol
would change permission to use the car from the Owner to the party repossessing it." Szabo
addressed a future problem that initially led to the creation of Bitcoin and all of the
predecessors that followed. He acknowledged that an intermediary, or, a trusted third-party,
is more effective and trustworthy when its rights are distributed among many unique
entities.9 Szabo developed the idea of Smart Contracts to ensure that multiple parties were to
act as an intermediary and their rights were to be vested in control protocols written into the
contracts themselves.
Nodes and Machines in a Blockchain Network would later serve as
the "multiple parties" in Szabo's vision. In his white paper, Szabo had even forecasted the
world we see today, when he stated, "[i]t will not be long, however, before Smart Contracts
start augmenting and transforming traditional business procedures, making a wide variety of
new business structures possible and in the long run replacing traditional controls."9 3

go

Id

81

See Szabo, supranote 5.
id

82

83

Id.

Id.
85 Id.
86 id.
4

87

See Szabo, supra note 5.

89 Id.
so Id.
91 Id
92 id

93 Id
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Although theoretically flawless, Blockchain application and Smart Contracts do
have pitfalls and concerns. 94 With a simple bit of code, Ethereum and its turing-complete
95
Currently, technology is in its
language allows any User to easily create a Smart Contract.
early development stage. It faces issues of scalability, centralization risk, and usability that
96
must be addressed before mass adoption. The main concern is creating such contracts and
97
enforceability. Despite being written in sometimes simple code, it is not easily readable by
the average lawyer.98 It may be that some lawyers may no longer be litigating the "fourcorners" of the contract alone, but rather have to expand the analysis of the intent and the
structure of the underlying code. 99
B.

Real Estate Recording and Transactions

For decades, the global real estate industry's processes and procedures have
0
stagnated subject to little or no innovation. o For example, there is no uniform title recording
(also referred to as "registry" or "registration"). Instead, every country uses its own unique
methodology.101
Land registration is divided into two systems: registration of deeds (as in the United
1 02
Registration of deeds
States) and registration of title or "Torrens System" (as in Australia).
is the "land recordation" system found in the United States, and the other, registration of title,
3
is also known as the Torrens system. 0 These discrete systems have their own accompanying
vital to economic growth and development.1
are
but
both
strengths and weaknesses;
experts have found that land title security
development
and
international
Economists
land
development sector, but is the very
not only stimulates the Real Estate market's
They have
economic growth.105
and
sustainable
foundation of a market economy
ownership
title
of
record
A
secure
o0
rights.
property
secure
for
demonstrated the need
on
the ability
rely
of
business
sectors
many
because
growth
facilitates for substantial capital
to transfer property ownership properly and securely.10 When property rights are secure,
0
For example, secure title
people executing real estate transactions can depend on those.'

9

Tsui S. Ng, Blockchain andBeyond: Smart Contracts, BUS. L. TODAY 1, Sept. 2017 at 1.

95 Id.
96

Id

97 Id.
98

1Id.
99 Id
1oo

John

C. Murray, Attorney Malpracticein Real Estate Transactions: Is Title Insurance the Answer, 42 REAL

PROP. PROB. & TR. J. 221, 223 (2007).
'o1 Id
102 Tim Hanstad, Designing Land Registration Systems for Developing Countries, 13 AM. U. INT'L L. REv.
647, 650 (1998).
103 Id.
104 John L. McCormack, Torrens and Recording: Land Title Assurance In The Computer Age, 18 WM.
MITCHELL L. REv. 61, 63 (1992).
105 Joyce Palomar, Land Tenure Security as a Market Stimulatorin China Contents, 12 DuKE J. COMP. & INT'L

L. 7, 9 (2002).
106 id
07 id
109 Id.
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systems allow people to use their property rights as collateral for loans. 109 Also, as security
for their lending assets, Lenders need assurance that future liens against the collateralized real
property supporting the loans they make will be enforceable."1 0
The United States real estate recording system operates predominantly under state
law and its counties.' 1
One who holds an interest in real estate presents evidentiary real
estate documents (e.g., a title, lien) to a County Recorder for registration.11 2 Recording gives
that person a legal priority over conflicting interestsl 3 and, thus, protects the record holder's
ownership.1 14 Recording is not a prerequisite to legal validity, however, it raises the
presumption of legal validity nor does it reflect a governmental judgement that the instrument
recorded is legally effected."' Where a title recording is improperly made, priority may be
lost to a subsequent transferee that has recorded properly. "6 By doing so, he or she qualifies
for the same recording protections; essentially, overriding the title from the previous
transferee whose ownership interest may have been valid." 7
County recording uses "grantor-grantee" or "tract indexes" to locate documents
within their records.1' Using these indices and identifiers to locate all the relevant recorded
documents related to a piece of real estate can be difficult and time consuming. 119 Under
perfect conditions, these indexes should accurately reflect and establish an owner's "chain of
title", as well as locate adverse recording conveyances made by each owner in the chain
during the time the owner was the apparent, actual, or record owner.1 20 The grantor-grantee
indexes are easy and inexpensive to administer, but it is normally difficult to use while the
tract indexes are easy to use, but are expensive and difficult to maintain.121 Ultimately, this
system fails to provide a secure line of real estate ownership because of the costs in
determining true title and uncovering any liens that are not recorded.. 122
In late 1850s, Australia, Sir Robert Richard Torrens created and implemented the
"Torrens Land Registration System." 2 3 A system currently used in, among others, Canada
and the United Kingdom.124 Torrens believes a land register should show actual state of
ownership; not simply server only as evidencing ownership. 12 The latter system is used in the
United States system.1 2 6 He devised a System with "four grand characteristics: certainty,

109 Id.
110

Id

"1

See McCormack, supra note 104.

112

id

113

See McCormack, supra note 104. See also Hanstad, supra note 102.
See McCormack, supra note 104.
Id.
Id.

114
115

116

117 Id
118 Id
119 Id
120
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See McCormack, supra note 104.
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27
One that "establish(es) and maintain(s) a governmental
economy, simplicity, and facility."
record which mirrors the precise, current state of title." 128 Where government involvement
and intervention are joined, there is validation that the putative record owner of the real estate
29
is the actual and proper owner.'
Any system requiring government intervention is costly. It requires sufficient
funding to ensure adequate administration.'so Cost and efficiency are counterbalancing
3
attributes; to gain efficiency usually requires incremental cost.' 1
Despite a government guarantee, land titles are always susceptible to risk from

improper recording and latent and patent defects.132 For example, there may be pending
33
The outstanding claim needs
litigation to validate the land interest, undermining good title.'
to be identified as a "caveat" to title, requiring the claimant to register his or her claim. 134 In
135
litigation, this would be filing and recording a "Lis Pendes."
Registration of title, also known as "Recording Title", suffers weaknesses in its own
respective right.' These weaknesses, such as susceptibility to undisclosed liens, provide an
37
Title Insurance was
opportunity for companies to protect citizens from defects in title.'
devised to mitigate the defect of title. 138 A title insurance contract defends an ownership to
title and to indemnify the owner if he or she suffers loss due to a defective title. 139 Title
insurance companies rose in the 19th century in response to poorly organized systems of deed
recording.1 4 0 In Europe, as a result of long-standing error or a lost deed (the "ancient title"
141
problem), defective title insurance has become the norm.
Over time, title insurance demand has gradually increased with evolving standards
for title quality and transfers.1 42 In Russia, experiencing a similar situation as 19"' century
43
In the
United States, land reform advocates have proposed increased use of title insurance.1
United States, title insurance is becoming the dominant means of land title assurance due to
44
Economies of
economies of scale and promotional efforts of the title insurance companies.'
scale reflects that as an economy grows, so does the ubiquity of title defects throughout the
system. Title insurance companies have begun outreaching to other markets such as China,

127
128

id.
id.

129

id.
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id.

131
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See Hanstad, supra note 102.
id.

'33

Id.

134 id.
3
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Id.

Id

13' Benito Arruada, A Transaction Cost View of Title Insurance and its Role in Different Legal Systems,
27 B. GENEVA PAP. RISK INSUR. ISSUES PRACT. 4, 582-601 (2002).
138 Id.
14

Id. See also Hanstad, supranote 102.
See Arruflada, supra note 137.

'4'

Id.

142

Id.

139

143 id.

t44 See McCormack, supra note 104.

247

Published by Scholarly Commons at Hofstra Law, 2019

11

Journal of International Business and Law, Vol. 18, Iss. 2 [2019], Art. 8
THE JOURNAL OF INTERNATIONAL BusINEss & LAW

seizing economic opportunities to provide insurance caused by the imperfections in the
Chinese recording system.145
Recording a transfer of title is only one component of a real estate transaction. Real
estate transactions are usually not complex in nature and consist of few steps. A buyer first
makes an offer to purchase and delivering to the owner a "real estate sales contract." 1 4 The
contract, to meet "Statute of Frauds" requirement 47, must be in writing, stating,the basic
terms of the parties' agreement, and containing a legal property description to sufficiently
identify the property with reasonable certainty.1 4 8 When the offer is accepted and the
payment is made, the seller delivers the deed to the buyer; delivery conveys title.1 4 9 The title
is then recorded with the government (in a non-US country) or local county clerk in the
jurisdiction where the real estate property is located.s 0
III.

BLOCKCHAIN'S CURRENT APPLICATION GLOBALLY

The World Bank estimates that seventy percent of the world's population lacks
access to land titling.1 5 ' To exploit the substantial benefits of Blockchain technology, a few
countries have begun implementing Blockchain-based land registries.15 Georgia, touts the
System as secure, fraud-free registry that is easily indexed and can be easily inquired.1 53 By
implementing Blockchain, Georgia also aimed to fix the trust problem among its citizens,
bureaucrats and politicians - through the transparency inherent in a simplified and
understandable Blockchain-based land registry.1 5 4 The Georgian Blockchain land Registry's
only control is its code and despite its ability to be changed by state employees, all citizens
can see the changes being made.
It is estimated that there are now 300,000 land titles on
Georgia's Blockchain, so in the event of an invasion or other catastrophe, the international
legal claims will be preserved because the titles will never be lost.15 6 Blockchain's efficiency
allows Georgian citizens to complete an entire real estate transaction in ten minutes instead of
three days.1 57 Georgia's Blockchain registry comprehensively covers the titles in the real
estate sales, registration of new titles, mortgages, rentals, and related notary services. 58 The
Chairman of the Republic of Georgia's registration agency, Papuna Ugrekhelidze, has stated

FirstAmerican Title Insurance Company Expands Operations in People's Republic of China, First Am.
(May
7,
2007),
https://www.firstam.com/news/2007/first-american-title-insurance-company-expandsoperations-in-peoples-republic-of-china-20070507.html.
146 Understandinga Real Estate Transaction,67 TEX. B.J. 1017 (2004).
145

147

id

148 Id
149

id

150 Id.

'51 Joon Ian Wong, Sweden's blockchain-powered land registry is inching towards reality, Quartz (Apr. 3,
2017), https://qz.com/947064/sweden-is-turning-a-blockchain-powered-land-registry-into-a-reality/.
152 Nimfuehr, supra note 67.
153 Id
154 id
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156 id
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59
Introducing Smart Contracts
that the agencies next target is to support Smart Contracts.1
will enable real-estate transactions themselves to be executed digitally. 160 Mr. Ugrekhelidze
further said that, "[i]t gives us (the Registry) the possibility to offer the service to citizens
while (they are) abroad."
The Republic of Georgia recently made digital signatures legal.
The Government is working on other regulations related to Blockchain technology to legally
support its capabilities.162 With the success of Georgia's Blockchain land registry and
progressive regulation implementation, Sweden is the next nation to overhaul the real estate
63
industry domestically.
Sweden's land-ownership authority, the Lantmaiteriet, has begun to conduct their
first Blockchain technology property transaction after two years of testing.'" This comes
after successfully using the Blockchain to register land and properties on ChromaWay's, a
Swedish Blockchain startup, private Blockchain network. 16 ChromaWay had taken notice of
the Georgian Blockchain-based land registry and wished to bring it to Sweden.'6 Albeit
beginning with a small sample size, the Lantmateriet understood the need for a Blockchain6
based land registry to allow for automated real estate transactions.' ' The most notable social
impact of the progressive movement is that Sweden is one of the few wealthy countries taking
Blockchain technologies and its capabilities seriously.16 It is projected that a Blockchain
land registry could save the Swedish taxpayers over E100 million ($106 million) a year by
69
Sweden's private
eliminating paperwork, reducing fraud, and speeding up transactions.'
bodies-such as
authoritative
Blockchain land registry is distributed amongst enough
that could arise
side-effects
government offices and banks-to avoid the possible negative
70
nation-wide
back
holding
issue
The only current
from a private Blockchain.'
The
171
signatures.
digital
of
validity
implementation are legal obstacles such as the
of
employee
An
2019.172
is
Lantmateriet predicts that the soonest this system will be in place
stating,
delays
logistical
the
the Swedish start-up ChromaWay, Henrik Hjelte, expressed
"[w]e are replacing paper that has been around for several thousands of years... [i]t will take
some time." 7 1 ChromaWay and Sweden hope that their steady work will act as model and
will provide assurances other nations need before taking on a project to implement the
technology. 174
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Shefali Anand, A Pioneer in Real Estate Blockchain Emerges in Europe, WSJ (Mar. 6, 2018),
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"

Other innovators have begun a collaboration project to build a land registry using
Blockchain technology for the city of Panchkula, in the state of Haryana, India. 7 5 The aim of
this pilot is to provide a commercially viable solution for proof of concept, or evidence, for
land registries in the region.' 7 6 The idea for this project was created in 2010 following the
earthquake in Haiti.' 7 7 One universal problem was present while the nation was trying to
rebuild,17 8 there were thousands of plots of land where the rightful owner could not be
identified, leading to many ownership disputes.' 7 9 Ownership disputes in Haiti stalled many
reconstruction projects, and when coupled with corruption and inefficiencies in the system,
the citizens of Haiti suffered."' India's pilot program's main goal was to avoid these
implications and provide a stable system to protect its citizens and facilitate economic
growth.' 8 ' The project leverages the inherent benefits of the Ethereum Blockchain, with a
focus on its Smart Contract capabilities.' 82 India is using Ethereum for the creation of a
single source for truth of ownership, and delineable history of the properties.' 8 3
India's pilot program also plans to utilize Ethereum to give Indian citizens the
ability to perform real estate transactions on the Blockchain. 1 The buyer will be assured that
the land being bought is the correct plot, and the seller is the unequivocal owner. 85 This
reduces the potential for disputes as well as time and costs for any given transaction. 186The
logistics of the registering process is two citizens of the Haryana state will go to a government
services office, as they normally would, to register the sales deed.' 87 The office would then
enter the deed into their Blockchain system, which then would automatically complete the
process and transfer ownership.' 8 8 The Indian Blockchain would allow for significant
transparency, accuracy and efficiency.' 8 9 It would also allow people to monitor the state of
the property and sale deed in near real-time, as well as have instant access to a complete and
permanent transactional history for each property.'9
Most importantly, the Blockchain-based system in Haryana will enhance datasecurity and ensure authenticity of land records.' 9'
Overall, by utilizing Ethereum's
Alexandru Oprunenco & Chami Akmeemana, Using blockchain to make land registry more reliable in
India,
United
Nations
Dev.
Programme
(May
1,
2018),
http://www.undp.org/content/undp/en/home/blog/2018/Using-blockchain-to-make-land-registry-more-reliable175

in-India.html.
176
177
178
179
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183

id.
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184 Id See also Ananya Bhattacharya, Blockchain is helping build a new Indian city, but it's no cure for
corruption, Quartz India (Jul. 17, 2018), https://qz.com/india/1325423/indias-andbra-state-is-using-blockchainto-build-capital-amaravati/.
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Blockchain and Smart Contracting capabilities, the state of Haryana's land registry system
will become highly automated, transparent, secure, and cost-efficient.192
In the United States the land registry system has significant insufficiencies that
could allow for a substantial Blockchain innovation that would overhaul the nation's
methods.1 93 There are a few states that are adopting progressive Blockchain-oriented policies
in hopes to circumvent the current land-registry and transactional procedures, but the rest of
the nation is slow to adapt.1 94 The Cook County Recorder of Deeds in Chicago has become
the first government agency in the United States with a pilot program to officially reference
95
The county has identified three
conveyances and other instruments in a Blockchain.'
for their activities: a permanent,
option
aspects of Blockchain technology that make it a viable
attacks; a path towards
nation-state
immutable public record that is immune to well-funded
for offices across the
costs
and
reduced
paperless land transfers and so-called "e-deeds";
96
systems.
processing
country that want to upgrade electronic document
Cook County also aimed to reform the entire way that government develops and
procures technology. 197 The county's Blockchain adoption was intended to fix the loophole
in Illinois law that allowed property owners to not report valid claims against a property,
9
These title insurance companies have
giving way to rise of title insurance companies.'
transaction in the United States that
estate
become so ingrained into the process of a real
not
have the proper insurance. 'm The
does
transactions will sometimes fail if a purchaser
not days, and will reduce the cost
minutes,
in
done
be
pilot also meant that title searches could
200

imposed on citizens when they are looking to purchase property.
The implementation of the Blockchain system in Cook County, however, is merely a
pilot program, and there are still substantial legal obstacles that need to be overcome in
Illinois before it could adopt Blockchain technology statewide.201 Despite Cook County's
progressive forward-looking movement, the rest of the nation is still relatively stagnant in
Only
their stance on any technological improvements in the land registry system.202
to
system
of
a
e-recording
form
any
offer
counties
the
nation's
approximately forty percent of
203
transactions.
and
titles
of
land
recording
customers, the rest still require in-person
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194 Kyle Torpey, Chicago's Cook County to Test Bitcoin Blockchain-Based Property Title Transfer, Bitcoin
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The city of South Burlington, Vermont is trialing a land registration system which
uses Blockchain as part of a system for recording ownership.204 South Burlington recognized
the opportunity to develop a more efficient and secure ledger for real estate transactions. 205
The city also had an additional goal of evaluating how well using a Blockchain-based
platform would reduce the costs of storing land management data when compared to
traditional systems. 206 The state of Vermont has launched several Blockchain initiatives
following the passing of a bill regarding regulation of companies operating or trading in
Cryptocurrencies. 2 07 This bill is the first of its kind to try and incorporate Blockchain
technology in a variety of sectors.2 08 While land registry is only one facet of the bill's aim, it
also condones the transfer of real estate on the Blockchain as well. 2 09
Entrepreneurs across the world have begun to seek out ways to overhaul the real
estate transaction process. Many have found their solution by utilizing Ethereum's Smart
Contract foundation to complete an entire transaction in minutes, providing a fully automated
and self-executing contract. 210 Startups in the United States and globally have sought out
ways to by-pass their domestic real estate laws to allow for the transfer of ownership interests
211
via the Blockchain.
While initial implications make it seem almost impossible, some
startups have found a way to tie their property interests to a digital component, and some have
found a way to place their property into a trust and then transfer their beneficiary interest
212
through the Blockchain.
Ethereum allows for the attachment of non-fungible items, such as real estate and
cars by using what is known as a token.2 13 These tokens are merely representative of an item
and its ownership, and are freely transferrable on the Ethereum Blockchain.2 1 4 By utilizing
this specific token, the ERC-721 token, entrepreneurs have begun attempting to transfer
homes and other real estate properties on the Ethereum network.2 1 5 While methods are
different across the world, it is only a sign that the current climate does not allow for a
uniform pathway to perform real estate transactions on the Blockchain without governmental
or antiquated procedural interference. 2 16
Despite the apparent difficulties facing many real estate entrepreneurs, many have
still found successful ways to execute real estate transactions through the usage of Smart

204

Nikhilesh De, Vermont City Pilots Land Registry Record With Blockchain
Startup, Coin Desk (Jan. 23,
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208 Vt. S. 269 (2017)(explaining the efforts to be made by the agencies
exploring the capabilities of blockchain
technology).
209 Id
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217
Propy, a real estate Blockchain-based startup, has completed the
Contracts and Ethereum.
218
An
world's first real estate transaction on the distributed public ledger of Ethereum.
219
It
Ukraine.
in
Kiev,
apartment
American citizen was able to remotely purchase a $60,000
the
tokens--becoming
and
was completed with Smart Contracts, Ethereum Cryptocurrency
220
Propy entered into an official partnership
first real property asset transfer on a Blockchain.
with the government of Ukraine leading to Blockchain friendly legislation that allowed for
221
While nations have begun to notice these
foreign investors to purchase land in Ukraine.
successful pilot programs, many are still unsure of the correct method of implementation.
The goal of a Blockchain land registry poses regulatory, cost, and technical difficulties that
need to be overcome by using a strategic approach.

IV.

THE BLOCKCHAIN SOLUTION TO LAND REGISTRIES

The world's real estate industry is plagued with title insurance companies,
inconsistent title recording, ownership disputes, recording fraud/tampering, and countless
222
Nations have begun to realize that they can
inefficiencies in real estate transactions.
overhaul their recording systems and the way transactions occur with Blockchain. Blockchain
will eliminate the need for title insurance companies entirely by offering an impermeable line
223
Nations that can provide titles free of defects and ownership disputes will
of ownership.
save money on administrative costs and it will then allow them to organize effective plans to
facilitate for economic growth by providing a solid foundation for developers to purchase
property. For nations, the current problem is their sluggish ability to adapt and implement
even the smallest form of technological innovations. 224
A global initiative has been always been a daunting feat for any progressive thinker.
The most recent example of an effective global initiative has been the United Nations' "The
225
The Paris Agreement has
Paris Agreement" (colloquially known as "The Paris Accords").
reducing the effects of
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end
a
specified
achieving
in
sought to tie nations together
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system has for a nation's citizens and economy. By offering short-term benefits that are
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easily quantifiable and imposing non-draconian requirements, it is highly unlikely that a
nation would withdraw from it.2 2 8
With the reputation of the United Nations' supporting the proposal, the idea of a
global network of land registries can begin to take shape. A global network, however, is only
part of the end-goal solution, The Blockchain Accord aims to bring nations up to a
modernized standard for their citizens and to show that exhausting technological opportunities
should not be curtailed due to fear of the unknown. 2 2 9 By agreeing to The Blockchain
Accord, the parties-the nations who have signed the agreement-will begin to take the
necessary steps towards implementation. However, the efficacy of The Blockchain Accords
is hindered by the unique demands that a Blockchain-based land registry imposes on a
nation.230 A Blockchain registry functions on an entirely digital recording system, thus
requiring the digitalization of all current land records found in each nation's respective
recording agencies offices. 2 3 1
For one nation, there are a few general first-steps that are necessary to moving in the
right direction to implementing a Blockchain-based registry. Following in the wake of
Georgia's and Sweden's trials, a nation looking to utilize a Blockchain registry should first
start with a small sample size.2 32 The Legislature will be tasked with changing the law to
support The Blockchain Accord. The nation must first be able to pass laws requiring the
acceptance of e-recording methods. A system that runs solely on digitalized documents needs
to be able to receive new land recordings automatically without requiring the manual intake
of physical documents.
The benefit of the Blockchain-based system is that when a
government converts physical records into a digital form, it is a one-time occurrence.23
Despite the initial cost of time and money for converting the records, the long-run
effect post-conversion is a trimming of government involvement in the land recording
procedures. By trimming governmental involvement in the actual recording process, it will
save a nation substantial physical resources and money and should ideally cover the initial
conversion costs incurred during the implementation phase. Furthermore, to achieve
digitalization, a nation must follow in the steps of Sweden, Georgia, and the progressive
Blockchain-oriented legislation of Vermont. 234 A nation would then pass laws that support
and mandate this digitalization of records and the conversion of recording into a Blockchainbased system. Second, these bills will require the government to recognize the non-fungible
tokens that Ethereum supports. These non-fungible tokens will allow people to incorporate
their real property into a Smart Contract transaction, allowing for the transferring of
ownership via Ethereum's Blockchain while simultaneously recording the transaction in the
nation's recording system.
With the framework established, a nation may then pursue working with Blockchain
startups that specialize in land registry systems. Partnerships offer a government the ability to
Donald Trump, Statement by President Trump on the ParisClimate Accord, THE WHITE HOUSE (Jun. 1,
2017), bttps://www.whitehouse.gov/briefings-statements/statement-president-trump-paris-climate-accord/.
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228
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compensate for their lack of knowledge of blockchain systems. Using the third-party's aid
and guidance, a government can expect a seamless transition to a Blockchain-based land
registry. Georgia and Sweden have both successfully utilized partnerships with Blockchain
startups allowing them to implement Blockchain-based land registry systems in sample sizes.
ChromaWay and Sweden were able to determine through one of their prototypes that a
Blockchain system could potentially produce cost savings of more than a hundred million
235
Euros a year.
The technological implementation should follow the process used by ChromaWay.
ChromaWay initially developed their implementation in a two-prong approach; first is a
system to ensure processes and workflows are properly encoded and enforced by the
2 36
The second prong was to create a database
participants in the Blockchain network.
technology which aimed to blend some of the capabilities of a traditional database with those
of a private Blockchain.237 This private Blockchain is only accessible to authorized parties
such as government offices and banks to ensure that the system is operating due to the actions
238
However, the private Blockchain is transparent and allows for all parties
of trusted parties.
23 9
ChromaWay's approach
to track a transaction digitally from beginning to end.
to support the
requirements
encompasses the necessary procedural and technological
240
network.
Blockchain system throughout the nations
A significant obstacle that has surfaced is the interstate separation of government
241
In the United States, each state has their own local laws
offices for certain amenities.
regarding certain infrastructure agencies, such as the Department of Motor Vehicles and land
registry offices. Any change to a state-level agency by the federal government in pursuit of a
nationwide blockchain registry would require the federal govermnent to circumvent the
control of the local government. In the United States, any plan that may impede on a state's
control of their laws and procedures may violate the constitutional division between state and
24 2
federal govermment.
Ghana, a nation where Blockchain platforms are trying to establish an official
system for land registries, faces problems regarding "parallel systems of governance in a
single jurisdiction". 24 3 Ghana currently has a federal government but frequently struggles
with a traditional power structure composed of kingdoms and chiefdoms.244 These kingdoms
and chiefdoms provide the chiefs, kings, and queens more authority to make decisions on
In some of these
matters than the federal government would in certain situations. 24
land rather
regarding
matters
on
say
an
authoritative
of
kingdoms, the chief would have more
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than a digital ledger would.2 4 6 Ghana's ubiquitous division of authoritative bodies in its
nation is the main reason why they have not officially partnered with any Blockchain startup
to promote a nation-wide system. 247
Both scenarios raise many issues that can only be solved through a specialized caseby-case approach to implementation. One idea that could see great effectiveness would be a
national incentive program. In the United States, the federal government could reward states
additional federal funding for when they implement a satisfactory Blockchain land registry.
The power of funding in the United States has been used as a tool to force states to conform to
certain standards.2 48 Positive incentives may be an effective means of coercing states into
adopting Blockchain laws and infrastructures in the United States. Positive incentives may
also be the best approach to coercing chiefdoms and kingdoms in other nations.
Utilizing positive incentives could be costly for the federal government but would
equally lower the cost of implementation at the local level in nations with a divided
government infrastructure. The cost of adopting a Blockchain platform consists of generally
two components.249 First, the Blockchain software is complex and thus would be hard to
assume that public agencies would be able to take the responsibilities of maintaining these
systems in-house initially. 250 The second component consists of the actual physical hardware
required to sustain the system operating the Blockchain registry.251
Currently, nations and parties can purchase the physical servers and software on a
subscription basis instead of making a large initial capital investment.2 52 Some companies
have begun to offer "Blockchain as a Service", which allows for parties, specifically
governments, to implement Blockchain systems at a lower initial cost. 25 3 However, in
exchange for a lower initial cost, these governments would then face recurring costs such as
maintenance and troubleshooting costs. 2 5 4 Since the government would then be placing the
responsibility of maintaining the system in the hands of the vendor, the vendor must be able
to assure a level of quality and control.2 55 The benefit of starting with a small sample size in a
pilot program would theoretically make the initial cost of application very low and overtime
would allow for the saving of money. By using an economic model that shows a long-term
cost-saving result, it would simultaneously provide as incentivization for other states and the
expansion of the pilot program.
Explicit costs are a major portion of the total costs associated with a Blockchain
land registry and with any explicit cost, there are accompanying implicit costs. The implicit
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cost of implementation for a Blockchain system are usually related to education.25 It is
infeasible to assume that for the rest of time, a nation would rely on a vendor to support and
257
Essentially, to remove the third party vendor from the
uphold their land registry system.
picture would be a necessary cost to educate the government's employees on the Blockchain
258
This education will centralize control into the
system that they are working with.
government agency and thus interpolate all elements of the functioning Blockchain system
into a controllable government operation. The proposed education program's breadth would
25 9
range from many parties such as the land registry employees to judges.
While structural and technical requirements can easily be ascertained and appraised
for specified extrinsic cost, the education programs will demand a great deal of work over
2 60
Blockchain tends to have an intimidating
time and thus a substantial implicit cost.
reputation to those who have never worked with it. It is impractical to assume that upon
implementation it would be a seamless transition without proper instruction for the parties
utilizing the system. Lawyers and judges will need to understand how records will be
presented from the Blockchain, how to interpret them, and finally how to harmonize evidence
rules with the Blockchain information.261 For real estate agents, it will be necessary to
understand the system to effectively examine land records for their clients. To effectively
eliminate the educational deficit, an initial education program should consist of training
262
officials in fundamental concepts, capabilities and vocabulary of the Blockchain.
Educating officials initially appears to present a long-term solution for nations with largescale demands, but it may be more efficient for smaller nations to rely on third-party vendors
indefinitely if the education cost would be insurmountable.263
V.

CONCLUSION

The introduction of Blockchain technology allow entrepreneurs and other
enlightened individuals to envision a world where the systems with little to no development
would be replaced with highly efficient and advanced ones. Relying on the phrase, "if it ain't
[sic] broke, don't fix it," 264 neophobic members of society, specifically those who run
265
governments, have been reluctant to change official systems that have been satisfactory.
This phrase is a myopic rationalization when discussing systems that are at the core of a
government's operation. If something can be made cheaper, faster, and ultimately better - it
should be.
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Blockchain presents an opportunity to overhaul antiquated land registries across the
world, facilitate economic growth, and increase the quality of life for a nation's constituents.
As with all new things requiring change, there are substantial obstacles hindering the
seamless adoption of a Blockchain land registry. These obstacles are surmountable by
following in the footsteps of various forward-thinking groups across the world.2 66 A
government can adapt their statutory structure to support this new technology and can partner
with third party startups to compensate for their ineptitude in Blockchain technologies.
Change stemming from the government level will cascade throughout the economy and
businesses operating in the real estate industry.26 7
The real estate industry has a substantial impact on many, if not all, areas of an
econorny.
Ergo, a government using Blockchain to revolutionize their land registry system
would synchronously revolutionize their economy. Nations who are hesitant to experiment
with Blockchain technology will sit idly by while other nations achieve technological feats,
reaping the benefits while they do so.
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